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IN 4 whe a of « bing 85 
from cher effects, it is the —— 
if experimental philoſophers to frame 
no hypotheſes, nor receiue them into 
philoſophy, otherwiſe than as queſtions | 
whoſe truth may be diſpured. They are 
zo derive the cauſes of all things from 
the moſt ſimple principles poſſible, bus 
then they aſſume nothing as a principis 
that is not proved from experiments.” 1 
was this admirable way of philaſo ophizs 
ing, that enabled Hir Iſaac Newton, to 
give us an explicatian of the ſyſtem of 
the world, moft happily deduced. from 


2 va. Pref . Cote ad Newt. Princip. pag. 2. 
” A 3 he 
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PREFACE 


the 2 of ee ; and in like man- 
3 hs able 7 fro _ zhe N 2 
Elen v by ex- 


4.0 10 ſhew 

w 5 5 . "8 | 
5 Res, | it agrees with that 
moll — 5 all material cauſes the 


whhge abe pro ere of yew hich have = 


by Dr. Bryan Robin n 9 — 7 
| Ts Jpeating of elefiricity, bodies have | 
hitherto been divided into two kinds 


ons ſort ate-termd elefinics per ſe; the 
other nou-elettrics.,” The firft have been 
Aren capable, upon friction, to emit 
a 71 2 called the electric matter, 
H cun be communicated 10 hoabes 
than are not electric, ſo as 10 cauſe cer- 
tain effects; but only when ſuch non- 
re placed or hung upon bodies 

that ave"elettrics per ſe; and ibere fore 
it i, that Vnv-els nds of themſelves, 
are ſaid in be-incapable of emitting, or 
reelaining the electric marter, __ ex- 
cireu or communicated to them. 
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How elefirics per fe, ſuch ar glaſs, 
wax, pitch, reſm, ſulphur, ſilk, &. 
have thoſe peculiar properties; what _ 
this. electric matter is; and hau it 
atts upon bodies; is the ſubjeft of the 

following papers. They were laid be 
fore the Royal- Society in ſeveral parts; 
but not being fo perfett as conld be 
wiſhed, I have ſince made ſomè alie- 
rations in them; and as the nature of 
the æther is not unwerſally known,” I 
have inſerted ſome quotations from Str: 
Haac Newton, 7o explain what his no- 
tions of it were; particularly an er-. 
tract of his letter to Mr. Boyle, and 
likewiſe ſome propoſitions from a diſſ er 

tation on the æther, by Dr. Bryan Ro- 
binſon ; by the peruſal of which,” and 
the friendly aſſiſtance. of the author, I 
have been enabled to bring theſe\papers. 
to the form in which they now appear. 
And I judged this neceſſary, becauſe the 
two laſt parts are more particularly in il 
tended io ſhew, that the æther and elec- 1 

A4 tric 


o the ſame cl. | 


1 the contents ak ako > "era 
wht — of the cauſe of 
electricity; it was about the middle of 

| Fame 1746 I faft obſerved it: by ma- 
king an experiment, with two poliſhed 
plane of metal, placed very near, and 
46 each other, and afterwards 
| eleftrifying one of them, by rubbing 
with wy hand, the equatorial parts of 
4 glaſs globe, thirteen incbes diameter, 
as 4-turned on an iron axis placed by- 
rizontally, by means of a wheel ſixteen 
feet m circumference. The globe was 
fixed in an iron diſh, with cement at 
one end only, which diſh was made 
faſt to the axis, or ſpindle, like that of 
a common ſpinning wheel, * The con- 
72 5 ſequence 


. 88 1 with the aſſiſtance of a 
friend in che TOs made ſome electrical expe- 
riments 


NG 3 7 heht owes to ac . 
coutinually, ſrom jeveral places E. 
tween the planes at the ſame time; and 
hey ſeemed to come from the non-elables 
fred plane, as well as the plane eleftri- 
fied. I was much ſurprized at the | 
phenomenon, and, upon trying it ſeve- 
ral times, 1 was en, to make other 
experiments of the ſame nature; and 
from the ſucceſs of them, I framed an 
hypotheſis, which I confirmed every dag 
more aud. more, io my own ſatisſatlin. 
When. l bad gone jo ſar, as is have 1 
matier a to . 4 as 1 " magmed) 


riments, with a globe fixed in a ' rurner's lathe, 
much in the manner of this, which 1 had made in 
March following; but I had never ſeen, or 10 
much as heard of any of the kind before (except- 
ing the late Mr. Hawkeſbey's ) fo that this — 21 
on account of its largeneſs, is not ſo conveniently 
contrived, as ſome that I have ſeen lately made, by 
Mr. George Adams, mathematical inſtrument mar- 
ker in Fleet ſtreet, which are conciſe and ſimple, - 
and very eaſy nnn , 
| whas 
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PREFACE. 


what ] had before conjeFlured, I wrote 
down my thoughts has, ſettled them, as 


well as I was 8 and ſhewed my pa- 
pers to ſeveral ingenious and learned 
gentlemen. The purport of them was 
10 ſhew, that the eleftric matter was in 
all bodies, in reciprocal proportion to 
their denſities, luminous, ſulphureous, 
and unttuous bodies onl y excepted: That 
it iſſued from all e as well from 


thoſe that were not cle@rified, as from 
| ſuch bodies as were eleArified : Further, 


when any body was eleftrified, I called 
that quantity of electric matter, b. 
which it was electrified, the exceſs of 


 eleftric matter in that particular body, 


above its natural original quantity; 


from which, and an experiment of ſuſ- 


pending a liabt body between two planes, 
J endeavoured to account bi Jor the Oy 


of gravity. 


if 8 that one of the gentlemen 


on peruſs ng my original papers, aſked, 


how 


. oi f % 3 e 7 ; 2 2 
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how this electric matter was colleted I 

anſwered, as it was very. apparent from 

ſeveral experiments, that a luminous 

matter could be produced: ad infini- 
tum from rubbing a glaſs" globe, it 
was impoſſible that the electric matter. 
Should iſſue from the glaſs, and to ſay 
how it was cauſed, I did not then pre- 
tend. but as the electric matter was ac= 
cumulated, it was of no ſignificatton- 
how, fence I could prove, that is was in 
all en, as was mentioned in he 8 


11 1 Sa ſheun . 
Hou del T was ſmicfed that ud 


F matter, did not iſſue from the 
glaſs, as Sir lane Newton, Me. Boyle 
and others had ſuppoſed, will appear by 
a letter I wrote in . e * Jo 


a FREY ſince found thoſe very original pa- 
pers wherein is mentioned this particular circum=z 
ſtance of my thinking, that the electric matter 
did not iſſue out of the glaſs, but from out on 
bodies Gat are called non eleclrics. 5 
Cheſter 


Chefler (being apon a journey) 10 Mr. 
Ellicot J. R. F. defirmg him to try the 
two following experiments, becauſe [| 
could not there get a proper apparatus. 
One was to try if the electric matter 
tame out of the glaſs or not, for I was 
greatly perſuaded from what I had 
done before, that the electric matter did 
not come from the glaſs, but the bo- 
dies contiguous. The other was- a 
method from the experiment of the 
vial performed by profeſſor Muſchen- 
broek, 10 encreaſe the ſhock to any de- 
gree, which I had told Mr. Ellicot, Be- 
fore I left London, that I had great 
reaſon to believe, was in proportion to 
the points in contadt of a nom electric on 


abe oute ſide of the vial. 


Hon after I went over to Dublin 
where I had an opportunity of trying, 
with Dr. Robinſon, the experiment [ 
bad deſired My. Ellicot zo make, of 
rubbing a glaſs tube and landing on wax, 
in order to find from whence the electric 
matter 


PREFACE M 


matter came: heren I fuccerded, | 
and alſo in ſome, ather- experiments 


which fill proved ir to be in all bodies, 
and kee, 45 their quantities of mat= 
ter 11 : beſides the other enperi- 
ment of = vial. I preſently. after this 
wrote ſeveral letters 10. my friends in 
England with an account Wy” my ſucceſs, 
and alſo one to the. preſident. of the 
Royal. Socizrv, dated ihe 2 of OB. 
1746, which was read before the ſa- 
ciety the 2.3' of the ſame month, where: 
in I mentioned that the experiments I 


had there made, ſtill helped to illuſ- 


trate what I had advanced and ſhewn 
to ſeveral gentlemen before. I left En- 
Yor, 1 ly Martin Folkes E. 

Mead Eig. Mr. John H 
_— in r U e n 
A. Watſon. mee 


The experiment of 6 a perſons. en dear 
vouring to excite a body electric per 25 
when, he * * a body alſo electric 


per 


ear 7209 v are ago,” and other gentle- 
men have dont it ſince; "as | was — 
formed on my return io England. 
they not proceeding from any rape 
_ priori, were not able 10 account for 
i; whereas it only helped to illu ſtrate 
and confirm 1h Principles Iuem pon ; 3 
which I bad ſpeum to the ſeveral gen- 
tlemen before mentioned: "the Jame ori- 
ginal papers I have till by me, and 
hall produce them when deſired by any 
one, ubs man have * ee of 185 
e Don's: PAR) 
RN 18 05S 1 ET, 
11 lors . be FOR particular in 
rhit relation, as the aiſeover y (if it be 
one) it matter of ſome moment: 
| and thi'there may be different 3 ; 
concerning it, yet time and furt 
92 will perhaps reconcile all objec- 
tons: "and" as the following ſheets were 
nerely whe: e LA ſome leiſure 


Ra en n | | hours 


RI 


hen 


75 
? . 


ours from my buſineſs of portrait paim- 
ing, I hope my readers, rather than 

find fault with any defects may have 
been guilty of, will kindly ſupply 
with new. ena th 
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FR, s Hiftory of Stones. With an 
e % Verßon, and critical and philoſo- 


phi 3 including the modern Hiſtory of the 
Gems, Sc. deſcribed by that Author, and of ma- 
ny other of the native Foſſils. By Joby Hill. To 
which are added, two Letters, one to Dr. James Par- 
fons, F. R. S. on the Colours of the Sapphireand Tur- 
| fe, And the other to Marlin Folkes, Eſq; Doctor 
of Laws, and Preſident of the Royal-Soctety ; upon 
i the Effects of different Menſtruums on Copper. 
| Both tending to illuſtrate the Doctrine of the Gems 
i being coloured by metalline Particles. 
= |: 2. An Eſſay towards a natural Hiſtory of the 
i Earth and terreſtrial Bodies, efpecially Minerals : 


i As alſo of the Sca, Rivers, and Springs. With an 
it Account of the univerſal Deluge: And of the Ef- 
Ht ſects that it had upon the Earch. By Jon Woop- 
= ARD, M. P. Proſeſſor of Phyfick in Greſbam- 
it College, and Fellow of the Royal-Sociery. 

= - 3. Elements of the Arc of affaying Metals. In 


i to Parts. The firſt containing the Theory, the 
it ſecond, the Practice of the faid Art. Fhe Whole 
i deduced from the true Properties and Nature of 


Foffils; confirmed by the moſt accurate and un- 
queſtionable Experiments, explain'd in 2 natural 

| Order, and with the utmoſt Clearneſs, By Jons 

| Anzpnzrw Cramer, M. D. To which is added, 

| ſeveral Notes and Obſervations not in the Original, 

- particularly uſeful to the Engh/b Reader. With 

an Appendix, containing a Liſt of the chief Authors 


that have been publiſh'd in I" 1 Minerals 
and Metals. 
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ROYAL £ SOCIETY, 


oy 


_ GunTLeMEs, | 


1 A N Y —_ PENS ho are 1 
experiments, that of late have 


been made, by ſeveral ingeni- 


aus 6 learned gentlemen,” in that 


part of ck philoſophy, which 
- treats. of electricity; but as none of 


them (fo far as I can learn) have been 

able to ſhew from what cauſe + thoſe _ 
wonderful effects were produced, Iwas _ 
induced, from ſome experiments I have 
made, to attempt ſuch diſcovery; and 
to offer theſe my imperfect thoughts, for 

the cenſure, or approbation of your ac- 


curate and impartial judgements. 


It | 


It is now th Tt e J firſt 


begun the attempt, and within the laſt 


three months, I drew up a paper, but 
in a very inaccurate manner (yet as 
well as I was then capable) to explain 
my meaning: which was to ſhew, that 
the electric matter, iſſued from the 
non- electric, as well as bodies electri- 
fied ; and that it was in all hoajes in 
reciprocal proportion to their denſities; 


excepting, that unctuous and fu] phu- 
reous bodies, were more electric 4 
others of the ſame denſity; and that 


when any body was electrified, Icalled 
the accumulated matter the exceſs of 
the original quantity of electric matter 
in that particular body. I ſhewed the 


paper to ſeveral of my friends, and to 


ſome gentlemen of your | honourable 
particularly the Preſideut and 


Society, 
Mr. Watſon, I have been fince abroad, 
and have had the aſſiſtance of Dr. Ro- 
bin/on, a very learned gentleman, to 
Tk what Thad wrote in a better and 


mOre 


Ls] 
more intelligible manner, which is by 
Propofitions, and proving them by Ex- 
I,” The whole is made as 
ſhort and conciſe as the ſubje& would 
admit, becauſe I would not preſs too 
much on your time. 
If, gentlemen, 1 ſhould be ſo 3 
nate, as to meet with your approbation 
of what T lay before you, I ſhall think 
myſelf happy and amply rewarded for 
the pains I have taken. 4 | 


am, 
| Gentlemen, „„ 
| 2. var 1 Fe | 
+ ond mo devoted bumble 0 ervant, | 


| Lond, BaxjAUIN Wuwsbn, 
od. 2 ge : per. x DS 


On B: ADS 


DISSERTATION 


3 


ON 


"ELECTRICITY. 


J 1s agreed, that there are ſome 
bodies called electrics per ſe; 
wherein certain matter is excited 

by friction, by means of which light 
bodies are attracted and repelled; and 
that there are other bodies called non- 
electrics per ſe, to which this matter 
may be communicated ſo as to produce 


the ſame effects. 
I believe, it is now likewiſe agreed, 


_ (fince the publication of a late diſſer- 
tation on the æther of Sir Iſaac Neu- 
ton) that the denſity of the æiher in 


a. Th. bodies, 


bodies, is greater, or Icky in the reci- 
procal proportion of the denſities of the 


bodies; excepting that it is greater in 


ſulphureous, and unctuous bodies, than 


in other bodies of the ſame denſity. 


- So uf there is electric matter in all 


bodies, it will be proved to be in thoſe 


bodies, in the ſame proportion: ex- 
cepting, that the electric matter is 
alſo greater in ſulphureous and unctu- 


ous bodies, than in other bodies of the 


ſame denſity. This will appear in the 


courſe of the following propofitions. 


ProPOSITION 1 2 


When two bodies are replete 1 | 


electric matter, (whether they are ori- 
ginally ſo, or cleQrified) upon their ap- 


_ proach to each other, no flame, ſnap, 


or ſenſation will 77 Ha provided they 
be equally electric, or clecrmeds. 
Proof by EXPERIMEN T. 5 


. two o perſons equally, and 
B 3 let 
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Ci: 
let thei e! each other with a 
finger, and nothing will be ſeen to 


iſſue, ſo as to cauſe either flame, ſnap, 
or ſenſation. 


7 . 
Let a bar of iron, which is electri- 
fied, be touched with a body electric 


per k, (as glaſs or wax) and the con- 
ſequence will be the ſame, as in the 5 


firſt experiment *, i 


PROPYOSITION II. 


When two bodies are equally elec- 
triſied, as in Propoſition the filt, they 
will repel each other. 


Proof by EBxPERIMENT. 
Let two feathers be tied in ſmall, 
but ſeparate flaxen threads, and hung 
VN. B. The ſecond experiment is not accurately 


true, for there will be a very ſmall ſpark or flame, 


but ſcarcely ſenſible, and therefore the conſidera- 
tion of it is avoided. 5 


cloſe 


cloſe to each other; then let them be 
electrified by the ſame power, and they 


will recede from one another. 


 Panramin. Lt. 


A body electric per ſe, will prevent 


eleQrified when placed upon it. 


Proof hy ExrER IMEN x. 


Leu perſon ſtand upon a body e- 
lectrie per ſe, and let bin be electri- 
fied: he will be found to retain his e- 
lectricity for ſome time. 


| ConoLLany, 


e bodies, cleftries FRY 


/e, will repel the electric matter. 


Poros ron IV. 


When any non - electric body is elec- 


trified, there will e upon the ap- 


B * proach 


the electric matter from paſling into 
the earth, from a perſon or other body 


EY A * ˖ 
A 2 
” N p r 


proach of a non- electrified perſon, a 
flame, ſnap, and ſenſation: but this 
flame, c. will decreaſe continually, 
on every near approach (provided. ſuch 
perſon ſtands upon a body that is an 
original - electric) till by the repeated ap- 
proaches, the electric matter in each 


ſhall be equal. 
| Prob, by ETZ IIA Z Nr. 


Let two perſons be placed on ſepa- 
rate electric bodies; and let one of them 
be electrified, with a given quantity of 
electtic matter; then, if they approach 
each other, the; {nap and ſenſation at 
Arſt will bh ſtrong, the ſecond time 
weaker, the third till leſs; and the 
pftener they come near, ſtill weaker the 
effect; till the electrified perſon com- 
municates from himſelf, to the other, 
as much of the electric matter, as (hall 


render them both equal ly electrified *. 


* N B, This ppm had from Mr. Watſon, | 
| Co RO 


es wade. 


. dee the quantity, which 4 
| fied the firſt perſon, is conſiderably. 
leſſened, by electrifying the latter e- 
qually with himſelf: and therefore 
| ought to be in its effect more than half 
weaker, on account of the loſs, by the 
diſſipation | in every exploſion ; and this 
is confirmed by experiment: for if an- 
other non- electric touch either 
ſon, the ſenſation will be equal; * 
if the electrified perſons have a conti - 
nual communication with each other, 
the effect will not be encreaſed, but 
it will be much more weak, than if the 
non · electric approached the firſt perſon 
which was electrified only. In the 
tryal of this experiment, let the inter- 
vals between the times of electrifying 
and touching, be as "O_ Kare as 
poſſible. 


PRoPOSITION V. 


1 bodies not abounding with "FR 


minous 


ceedingly 


minous, een and unctuous par- 
ticles, are replete with electricity, the 


ftlame, ſenſation and ſnap, produced 


upon the approach of bodies not elec- 
trified, will be found greater or leſs 
according to their denfities. 


Proof by EXTEAIUME NT. 


Let there be three bodies of a given 
magnitude, but different denſity; one 
of wood, en of ſtone, and the 
third of iron: and let them be electri- 
fied, and a perſon approach towards 
each of them, with bodies of the ſame 
| kind (not electrified) ſeparately : the 
ſenſation, flame, and ſnap, will be 
_ greateſt, from the denſeſt bodies; 
weaker, from the leſs denſe ; and ex 
weak, from the bodies that 
are leaſt denſe. Again, let - 
ſeſt body touch the rareſt, ad the 
effect will be ſtronger, than when the 
rareſt bodies, and ele than when 
the denfelt's bodies, 9 each other. 


PRO O- 


g Iv. 


4 3 


A body electric per /e, EE be- : 


tween a IPs andthe earthwill prevent 


his exciting electricity ina another body 


by friction, ſo as to produce any con- 


ſiderable effect: and for the ſame rea- 
ſon, that ſuch electric bodies prevent 
the elecrified matter from paſſing. into 


the earth when he 1 18 ne 
Prop. 3. 


Proof by Fxvwk IMENT. 


| Let a man ſtand on a cake of bees 
wax, or on a board placed upon den 
bottles; and let him 12 a tube of 

glaſs properly prepared, for exciting the 


electric matter; if then he — the 


ſame, it will be impoſſible to electrify 
a rod of iron, or any other body near 
him, that is properly fixt, or ſuſpend- 
ed, ſo as to attract, and repel, with 


any great ſtrength : but if = perſon, 


who excites the tube, ſteps upon the 


earth. 


n er 


ah and wb it again, that inſtant the 
81425 is greatly encreaſed. 


LEMMA. 


| nf A. B. (in fig. 1.) repreſent a a non- 
1 electric ſolid, of an uniform denſity; 
and there be an elaſtic fluid in that 
body, in a quieſcent ſtate; and for the 
| more eaſy conception, the ſame fluid 
bdbe ſuppoſed uniformly denſe in that 
| body, and any three particles of it 
1 be denoted by y, x, and t: then if the 
end or ſurface of any part of A B be 
rubbed, for example B, ſo that there 
be cauſed a rarefaction of the parts, and 
conſequently a vibrating motion of the 
ether, in that part of the ſurface B, 
by the friction of an elaſtic, and thee 
c poliſhed body as glaſs (which re- 
be i electric matter by Corollary to 
Propoſition the fou rth) the vibrative 
motion of the æiber in A B, for the 
ſame reaſon that it emits the particles 
7 hight, will throw off the claſtic par- 
ticle 


03] 


ticle t, upon the body originally re- 

plete with this clefirics matter, di 
the glaſs; and from thence will be re- 

pelled, or emitted with a greater force, 

and afterwards paſs into the denſeſt 
body, that happens to be neareſt, ac- 
cording to the properties of the eiber; 
and when nothing is near it but the | 
air, it apa there: into the place 
of t, would move forward the particlex, 
that was next in the rarefied body A 
8 and there be emitted, by the vi- 
brations of the æiher, in like manner 
as t; and y being the next, it will alſo 
move forward with a like force into 
the place of x: and ſo on continu- 
ally, when there is no interpoſition 
that may hinder this ſucceſſive enn 
Ser Dr. Robinson 8 Diſſertation. _ vl 


Prorosrion VII. 


11 there is originally, acertain quan- 
tity of electric matter, in any particu- 
1 body of a given magnitude, and 
denſity; 


* 


/ 


L 74. J 


trie matter * ] diſtributed 
its re ops by 
re 


according to 

ts, in that parti 

cular body; * wil follow, that upon 

encreaſing the quantity of matter, by 
adding other bodies of the fame kind, 
the quantity of electric matter will be 

encreaſed in the ſame proportion. 


Proof by Exyxnximent, = 


| Let a tube of glaſs. be rubbed by a 
perſon ſanding upon an electric body 
las in the experiment of Prop. the 
ſixth) the rod, as is there mentioned, 
will be eleckrified, as well as himſelf, 
in a ſmall proportion; and leſs, if he 
ſtands ſome diſtance'from the a yh 
m tion with other non- 
cledtrics: but if he approaches near 
the rod, and another perſon, ſtanding 
alſo on wax, holds the rod with his 
hand, 2 which the mat org of con- 


7 
W 2s 
* * 


TT thank will be a ſtronger 

tion than in the firſt caſe: — if two, 
three, four, or more perſons, ſtand 
upon wax, and touch the rod con- 
tinually during the experiment, che 
effect will 1 as the quantities 


of two, three, or four are added: ane 


this encreaſe continues, HE 
other quantities, till the perſon 25 
bing the tube is replete with an —_ | 
of Gb electric matter, which is con- 
tinually going off, as we ſhall prove 
hereaſter, and therefore not gelle of 
receiving a greater quantity: inſtead 
of perſons, let the bodies added be of 
metal or other matter, the effect will 
be the ſame, regard being always had 
to the difference of denſity in ſuch 
bodies, and the luminous, fulphureous 
and unctuous matter they pre 
contain, which make them more orlels 
naturally electric: therefore the eiec- 
tric matter is in all bodies,” and in th 


propor- 


"> 
BD 
— RR nts 
2 = rr : 5 
. : 2 7 


mer eas in ahi ere 


which was to be proved. 


"ProrosiTiON vill. 


As it has been ſhewn that electrified 
bodies act upon light bodies, which are 
not electriſied, ſo bodies not electrified 
are found to act upon the electric mat- 
ter en in er e with 


"a : = 1 
_ R 2 * 


, rin 1 8 
Let a wire be electrified i in the duck. 


and let any non- electric be held at ſe- 
ven or eight inches diſtance from the 


end thereof ; and there will be ſeen to 
iſſue from the wire, a continual ſtream 


of luminous matter, which will di- 
verge to the non- electric: the diver- 


gency will leſſen by degrees till they 
become parallel, by approaching nearer 
with the non- electric. Again, if the 


non: electric be held, not directly be- 
*. the end of the wire, but wide 


and 


\ 17 5 
and diſtant about two — from the 
end, the iſſuing matter will deſcribe 


curvilinear rays Wande fucks non- 
electric. 0 | — 


2 | 
9. 


ConoLLany I. 


Hlence it appears, that bodies 
which are called non- electries, act in 
like manner as thoſe that are electri- 
| fied: the difference being only, that 
the acting force of one, is greater than 
the ove which 1 is given it by een 


Proros1TION. TK; -- 


E Wing h bodies are capable 50 re. 
ceiving an exceſs above their original 
quantities of this electrie matter, that 
exceſs will diſſipate; but will illue 
more ſtrongly from the ends of! bodies 
electrified, than any part elſe; . in 
paſſing off it will be ſeen to reel urat- 
tract light particles of r matter, 1 Up ws 


ting them in motion. 255 HB 54007 7 
VV 70S 2 . 1 e — SH Proof | 
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:. "Proof by, eee eee 


1 he ſmoak of a candle held ks 
ab end of a wire elecrificd, will be 


driven away. 


Second e e 


The ſame ſmoak, held near the 
middle of the wire, wilt he attracted 
and carried along the wire by the cur- 
rent of the ifluing electric matter to 
the remote end. 

For the iſſuing force is Tel on | the 
ſurface, than at the ends of bodies e- 
lectrifed; and therefore the electric 
matter will act upon the ſmoak from 
the ſurface of the wire, in like manner 
as it does upon other bodies, which 
are larger in bulk and weight: But the 
particles of ſmoak being ſo ſmall, they 
cannot have or receive a quantity of 
this electric matter, ſufficient to ac- 
quire an atmoſphere round each par- 
_ ticle, like denſer bodies, that are ca- 
pable 


pable * being 8 replete with this 

electric fluid, which is elaſtic; : and 
by the force of which elaſticity, bo- 
dies are repelled : as will be proved by 
the following en and "” 
riment. Belle | | 


ProrosiriON . # 


When two equally electric * 
pheres are brought ſo near as to touch, 
they will repell each other, (by Prop. IL) 
and that force by which the bodies are 
moved, will be equal it bath, i; 4 
denſities are equal. _ riley | 


Proof by. Ex PERIMENT. 


Tye a feather to a ſmall thread,” and- 
hang it to a wire electrified; then ye 
45 to a thread of ſilk (Which is 
not clarified) hold the ſcathezhy the 


K Br - £ 


1s e The feather ted: to the 
- Glk, will be preſently [replete alſo 
with the electrie matter; then ithrow 
it with all the force ſo light a body is 
ba 4 ee 


Ts . 

capable of ' being thrown againſt the 
other feather, and you will fee it will 
be impoſſible under thoſe circu mſtan- 
ces to make them touch one another; 
but on the contrary, they will rebound 
from each other at a conſiderable di- 
ſtance, in like manner as elaſtic bodies 
from a blown bladder when thrown 
92855 it. 
ProrosITION XI. 


The electric matter is always en- 
a to paſs into the largeſt bo- 
dies when . accumulated, till it is e- 
qually diſtributed every where, and as 
in the experiment of the feathers, an 
elaſtic atmoſphere ſurrounds them, ſo 
it may be conceived to ſurround all 
other bodies; and therefore the greater 
any body is, to which a given quantity 
is communicated, the leaſt ſenſible will 
be the effect. 

For if A and B an fg 2.) denote 
two bodies 7 different fro 6600 


and 


and denſities, 5 their dia meters be 
in the ratio St 1 to 3, the electrie 
matter originally in them, may be con- 
ceived to cauſe an atmoſphere round 
each, for the ſame reaſon, that there 
are round two feathers ele&rified; but 
in ſo ſmall a proportion that they act 
only at very near diſtances. Now if 
a greater and given quantity of the 
fame electric matter can be put into A, 
the atmoſphere round it will be enereaſ⸗- 
ed to E, it is plain, that if the fame; or 
an equal quantity paſſes into B, which 
is three times greater, the acting force 
will be twenty ſeven times leſs with 
reſpect to that quantity only, Which 
was communicated to A and B (fee 
Corollary to Prop. IV.) conſequenti7 
the atmoſphere round B will only be 
encreaſed in proportion to the ane 
tity of electric matter accumu 
Therefore B to have an atmoſſ phereand 
acting force equal to A, ought to te- 


ceive 3 ſeven times more electric . 


» 


Cos lav. 


"1 Hence, we ſee the reaſon why the 
given quantity of electrie matter AM 
pates, or is attracted into the Earth, 
and on account of its vaſt diſpropor- 
tion, the electric matter is never felt, 
as when accumulated, or communi- 
as into {maller bodi ics, 


.  ProrosrTION XII. 


Io "4; a fluid of an uniform TE ſar- 
round a globe, and that be electrified 
and turn'd round on an axis, paſſing 
through its center, and there be held 
a non: electric near the equator of that 
body, the fluid will riſe fi ſucceſſively 
towards the non· electric, as it turns 
round, in like manner as the fea is af- 
felted by the moon: And the more rare 
this medium 1 is, which ſurrounds * 
globe, the greater will be its riſing 

en . the Nn 7 N 


e 
5 : 
» Pr of - # ? 
8 „ ; 
* 2 . * 


EE 


8 by Ex! Pp 2 * IME? N . 


1810 a pumice . or other = body 
whic will im car be 
made round and even on its ſurface; 
be perforated with a wire van the 
center for the poles, by which it — 
be turn' d, and dipt into water aſter is 
has been p poliſhed ; then let a non elec- 
tric be held near the ball which is elecy 
trified, and the electrified ball turtꝰd 
gently round by its axis; the water 
on the ſurface ſo clectrified will be ſeen 
to riſe, and always towards the non- 
electric, ſo that the diameter at the 
equatorial parts will be greates than at 
the poles, provided the non- electrie is 
held nearer the.cquator, than avy other | 
pots £1 io 
This laſt apo e 3 Expeti- 
ment, will be AER further at 


another opportunity, as there 1s ſaine- 
_ in it ed 3 ni 


04 1 


Tat 


Tun Euzcrarc matter when put in- 
to motion, moves with an exceeding 
great . and when that motion 
ther body, Ke leſſens the: hr | 
gency of the iſſuing electric matter, the 
particles, as having light in their com- 
poſition, and the vaſt velocity where- 
with they move, will upon ſuch ap- 
wach, and leflen'd divergency, cauſe 
fi aden rare faction in the air, that 
will be attended with an exploſion, ſo 
as to produce the ſnap we hear; which 
electric matter diſſipates in flame: 
and it is that ſudden rarefaction which 
cauſes an almoſt - inſtantaneous reſiſt- 
ance to the contiguous electrio matter 
(as is proved by Lem. and Prog. VII.) 
which produces ſo ſurpriſing a ſenſa- 
tion; and equal in the electric and non- 
eledtric des”; -. 1-7-4 
This refiſtance and 1 can 
be encreaſed to any given degrec, 
which I found by encreaſing the mag- 


2 nitude 


# 


pitude of the vialin profeſs YPTG 


broeks experiment, the thinneſs o 


g ſurface or 
points ĩn contact of a non electtie on the 


the glaſs, and the touch 


_ outſide. And for this purpoſe, Imade 


uſe of water, wherein I immerged the 
vial, and clefrified thei water within 


as uſünl. 21119953 130 

1 mind alſo, 3 any ae 
member of the human body: may be 
convulſed, without affecting any of 
the dihens members ans „ A. ty 


Tus M 0 i Gs Py 


be compoſed of zther, light, and other 


particles of matter that are of a fol 
pburous nature. Na oy 10 H 


As to'the firſt, hs 140 of the _ E 


is, that it is always denſer in rarer bo- 
dies, and in denſer bodies rarer: if this 
be true, then it is in all bodies, and 
therefore perhaps the chief conflituent 
That there is light in the electrie 


natter, appears from its e 
fame 


4 


fame laws' with the clan i lebt, in be⸗ 
ing refracted through a priſm of glaſs. 
52 That ſulphur, or ſomething of that 
nature is part, tho it maynot be eſſential, 
will be admitted from the ſmell we per- 
eeive from a finger, that has been held 
near to a rod electrified. Hence, the fin- 
ger ſeems to be a ſtrainer, which fil- 
trates he electric matter from the groſ- 
fer parts of the ſulphur or other matter 
emitted by the ſtrong vibrations of the 
ether. And when a globe, or tube of 
glaſs is made too warm, the eleQric 
matter in that caſe cannot be excited; 
the reaſon ſeems to be owing to the pores 
being more opened, and the vibrating 
motion of the ther greatly encreaſed 
by the bodies waxing more warm, 
which: may throw off {till groſſer par- 
ticles of ſulphur or other matter, where- 
ny prevent the ſubtile electric mat- 
Palling 10 freely : and this 
ee x really to be the — ſor when 
E . 
| tw Fakes = of the ficſt * to 


g7 


the glaſs i is made warm by friction, it 
ſmells more : Brongly,s than Wer it is 


not 10. 


From the princi les betete! men 
oned, andthe natyre of an claftic Fe) 
"I" will be caly to reconcile the cauſe ſe 0 

all other electrical experiments, whe, 


0 Tf 


ther they be made 172 the vial, or other; 


wiſe. And alſo that uncommon e 
periment I made 60 ſüſße e g les S 


gold, ſo as to touch a 
by means of two planes 4 paraiel 
to each other, at five or fix inches di- 
ſtance, the one electrified, the other 
with this remarkable circumſtance, 
thatif the planes are inverted, orplaced 
vertical, the leaf gold between 1 
will be always neareſt the on- electric, 
provided = flux of electric matter is 
always equal. Befides another experi- 
ment made when the room is . 0 

ed, and that is the diverging light iſſu- 
ing from the non- electric, upon the 


| lobe of laſs when electrizing. 
15 , | General 


— 


c or ſubtile matter, which 
is in all bodies more or leſs, and cauſes 
fuch various and ſurpriſin g pheno- 
mena, ſeems to be the great De/idera- = 
tum to account for many of the won- 
derful opperations in nature, particu- 
larly muſcular motion, and an univer- 
1 attraction and gravity. 2 
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ing the Aber. 


Written i in a the year 3698; 


\IR ST, 1 Tluppale, that there is dif- 
fuſed chrough all places anztherial 
e Ale capable of. contraction and 
dilation, firong] y elaſtic, and, in a word, 
much like air in all 1 but far 


more. ſubtile. . 


e ſuppoſe this nk «(il al 
groſs BR but yet ſo as to ſtand rarer 
| in 


8 


[30] 
in their pores than in free ſpaces, and 
ſo much the rarer as their pores are leſs. 
And this I ſuppoſe (with others) to be 
the cauſe, why light incident on thoſe 
bodies is refracted towards the perpen- 
dicular; why two well poliſh'd metals 
cohere in a receiver exhauſted of air; 
why mercury ſtands ſometimes up to 
the top of a glaſs pipe, though much 
higher than 30 inches; and ane of the 
main cauſes, why the parts of all bo- 
dies cohere; alſo the cauſe of filtration, 
and of the riſing of water in ſmall glaſs 
pipes above the ſurface of the ſtagna- 
ting water they are dipped into: for I 
ſuſpect the æther may ſtand rarer, not 
only in the inſenſible pores of bodies, 
but even in the very ſenſible cavities of 
thoſe pipes. And the ſame principle 
may cauſe menſtruums to pervade with 
= violence the pores of the bodies they 
11 diſſolve, the e pe æther, as well 
14 as the atmoſphere, preſſing them to- 
4 gether. 1 : 
I . „ jos 
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Jag. 7 e - rarer æther within 

3 and the denſer without them, 
not to be terminated in a mathema- 
tical ſuperficien but to grow gradually 
into one another; the external zther 
beginning to grow rarer, and the in- 
ternal to grow denſer, at ſome little di- 
ſtance from the ſuperficies of the body, 
and running through all intermediate 
degrees of denſity in the intermedite 
ſpaces: And this may be the cauſe, 
why light, in Grimaldos experiment, 
paſſing by the edge of a knife; or other 
opake body, is third aſide, and as it 

were refracted, and by that refraction 
makes ſeveral colours. Let ABCD 
(Fig. 5.) be a denſe body, whether o- 
pake, or tranſparent, E FG ¶ the out- 
fide of the uniform æther, which is 
within it, IK LM the inſide of the 
uniform ther, which is without it; 
and conceive the _#ther, which is be- 
tween EF GH and IK LM, to run 
e all intermediate degrees a 
denſity 


. 1 


| 5 M4 - je 
Ae between that of the two uni- 
— — on either ſides. This being 

poſed, the rays of the ſun 8 B, 8 K, 

on paſs by = edge of this body, 
between Band K, ought in their paſ- 
ſage through the unequally denſe æther 
there, to receive a ply from the denſer 
#ther, which is on that fide towards K, 


and that the more, by how much they 


paſs nearer to the body; and thereby to 


be ſcattered through the ſpace PR 
8 T, as by experience they are found 
to be. Now the ſpace between the li- 
mits E FG H and IK L M, I ſhall 


call the ſpear of the ther 8 graduated 


rarity. 
4- When two bodies moving to- 


wards one another come near together, 
I ſuppoſe the æther between them to 


grow rarer than before, and the ſpaces 
of its graduated rarity to extend fur- 
ther from the ſuperficies of the bodies 
towards one another; and this, by rea- 
oo, * the æther cannot move and 


* 


"4 a 


play up and 55 ſo a in i 
ſtraight paſſage between the b boditah a8 
it could before they came ſo near toge- 
ther. Thus, if the ſpace of the æther's 
graduated rarity reach from the body 
AB CD EF (Fig. 6.) only to the di- 
ſtance GHL MRS, when no other 
body is near it, yet may it reach far- 
ther, as to I K, when another body 
NOPQ approaches: and as the bo- 
dy approaches more and more, I ſup- 
poſe the æther between . will you | 
rarer and mri. Net 
- Theſe ſuppo "RR veſo 0 — 
60 as if I thought the ſpaces of gra- 
duated (ether had preciſe limits, as is 
_ expreſſed at IK LM in the firſt figure, 
and G MRS in the ſecond: for thus 
I thought I could better expreſs my 
ſelf. But really Ide eee 7 
have ſuch preciſe limits, but rather de- 
eay inſenſibly, and, in ſo decaying, ex- 
tend to a much greater diſtance, than 
can berg 1 believed, or need be ſup- 
poſed. D 1 5. Now 
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encreaſe, as they come nearer t 


[34] 
ſition 


. Now from the fourth ſuppo 


i follows, that when two bodies, ap- 


e one another, come ſo near 
r, as to make: the ether be- 
tween them begin to rarefy, they will 
in to have a reluctance from — 


— nearer together, and an en- 


deavour to recede from one another: 
which reluctance and endeavour will 
together, 


becauſe thereby they cauſe the inter- 
jacent æther to rarefy more and more. 
But at length, when they come ſo near 


together, that the excels of preſſure of 


2 external æther, which ſurrounds 
the bodies, above that of the rareſied 


xther, which is between them, is © 


as to on 


L 
which the bodies have from being 


brought together; then will that ex- 
eels of re 'drive them with vio- 
* —— and make chem ad- 
tror 17 another, "IF was 
2 in the ſecond bapwblition. For 


3 | inſtance, 


— AS cr HEE BEST ortho ee es 


_Em] 
' inftance, in the ſixth fig gure, "EY 
the bodies ED and NP are Ä to- 
gether, that the ſpaces of the zther's 
_ graduated rarity tg in to reach to one 
another, and meet 15 the line IK; the 
æther between them will have ſuffered 
much rarefaction, which ratefaction 
requires much force, that is, much 
preſſing of the bodies together: and 
the endeavour, which che ether be- 
tween them has to return to its former 
natural ſtate of condenſation; will cauſe 
the bodies to have an endeavour of 're+ 
ceding from one another. But on the 
other hand, to counterpoiſe this en- 
dea our, t lee will not yet be any ex- 
ceſs of denfity of the æther, which ſur- 
rounds the ri above that of the- 
Ether, uhieh is between them at the 
Ii IK. But if the odies come neater 
together, ſo as to make the æther in 
5 the mibony line IK grow rarer than 
the ſurrounding æther, there will ariſe 
from the exceſs of denſity of thi fus- 
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rounding '#ther'a. compreſſure of the 


bodies towards one another: which 


when by the nearer approach of the bo- 
dies it becomes ſo great, as to over- 


come the aforeſaid endeavour the bo- 


dies have to recede from one another, 


they will then go towards one another, 
and adhere together. And, on the 


contrary, if any power force them a- 


ſunder to that diſtance, where the en- 


deavour to recede begins to overcome 


the endeavour to accede, they will a- 


gain leap from one another. Now 


hence 1 conceive it is chiefly, that a 
fly walks on water without wetting her 


feet, and conſequently without touch- 


mY the water; that two poliſhed pieces 
of glaſs are not without | preſſure 
brought to contact, no, not though 
the one be plain, che; other a little 
convex; that the partic les of duſt can- 
not by preſſing be made to-cohere, as 
they would do, if they did but fully 
B 1 Ia the PR of tinging ſub- 


ſtances 


5 


. Fa 
ances and. falts diſſolved 1 in water do. | 
not of their own accord concrete and 
fall to the bottom, but diffuſe them- 
ſelves all over the liquor, and expand 
ſtill more, if you add more liquor 
to them. Alſo, that the particles of 
vapours, exhalations, and air, do ſtand 
at a diſtance from one another, and en- 
deavour to recede as far from one ano- 
ther, as the preſſure of the incumbent 
atmoſphere will let them: for I con- 
ceive the confuſed maſs of vapours, air, 
and exhalations; which we call the at- 
moſphere, to be nothing elſe but the 
particles of all ſorts of bodies, of which 
the earth conſiſts, ſeparated from one 
another, and kept at a an by! the 
ſaid principle. 3 

There is one conjecture more one 
the cauſe of gravity. I ſuppoſe. the 
ther to conſiſt of parts differing from 
one another in ſubtilty by indefinite 
degrees : that in the pores. of bodies 
ters is leſs of the groſſer æther, in 

0D 15 proportion 


1 
J 
YH 
- y 
11 
| | 


On 


proportion to the finer, than in open 


ſpaces; and conſequently, that in the 


great body of the earth there is much 
leſs of the groſſer æther, in proportion 
to the finer, than in the regions of the 
air: and that yet the grofler æther in 
the air affects the upper regions of the 
earth, and the finer æther in the earth 
the lower regions of the air, in ſuch 
a manner, that from the top of the air 
to the ſurface of the earth, and again 

from the ſurface of the earth to the 
centre thereof, the æther is inſenſibly 
finer and diner. Imagine now any bo- 
dy ſuſpended in the air, or lying on the 


een 2 the æther being by the hy- 


potheſis groſſer in the pores, which are 
in the upper parts of the body, than in 
thoſe which are in its lower parts, and 


that groſſer æther being leſs apt to be 


lodged in thoſe pores, than the finer 
Aber below, it will erdeavorr to get 


out and give way to the finer æther be- 
2 82 which cannot de without the bo- 
N dies 


[22] 


dies deſcending to nia room above 
| for 1 it 28 out into. |. 211.5. 


ExTRACT of An of as QUERIES: 


"0 Isa NgwrToN. 

2+ 18. F in two es tall eylin- 
drical veſſels of glaſs in- 
verted, two little thermometers be ſuſ- 
pended ſo as not to touch the veſſels, 
and the air be drawn out of one of 
theſe veſſels, and theſe veſſels thus pre- 
pared be carried out of a cold place 
into a warm one; the thermometer 
_ vacuo will grow warm as much, and 
almoſt as ſoon as the thermometer 
which is not in vacuo. And when the 
veſſels are carried back into the cold 
place, the thermometer vacuo will 
grow cold almoſt as ſoon as the other 
thermometer. Is not the heat of the 


warm room convey'd through the Va- 
cuum by the vibrations of a much ſab» 
ee eden than air, which after the 
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air was drawn out remained in the Va- 
cuum? And is not this medium the 


ſame with that medium by which light 


18 refracted and reflected, and by whoſe 


vibrations light,communicates heat to 
bodies, and is Hut into fits of eaſy re- 
flexion and eaſy tranſmiſſion? And do 
not the vibrations of this medium in 


hot bodies contribute to the intenſe- 


neſs and duration of their heat? And 


do not hot bodies communicate their 


heat to contiguous cold ones, by the 
vibrations of this medium propagated 


from them into the cold ones? And is 


not this medium exceedingly more rare 
and ſubtile than the air, and ex- 
ceedingly more elaſtic and active? 


And doth it not readily pervade all bo- 


dies? And is it not (by its elaſtic force) 
expanded through all the Heavens? 
Qn. 19. Doth not the refraction of 


light proceed from the different den- 


ſity of this æthereal medium in diffe- 
rent places, the light receding always 


EE 
from the denſer parts of the medium? 
And is not the denſity thereof greater 
in free and open ſpaces void of air and 
other groſſer bodies, than within tlie 
pores of water, glaſs, cryſtal, gems, and 
other compact bodies? For when light 
paſſes through glaſs or cryſtal, and fall - 
ing very obliquely upon the farther ſub- 
ſtance thereof is totally reflected, the 
total reflection ought to proceed ra- 
ther from the denſity and vigour of 
the medium without and beyond the 
glaſs, than from the rarity and weak - 
neſs thereof. i 
Qn. 20. Doth not this æthereal me- 
dium in paſſing out of water, glaſs, 
cryſtal, and other compact and denſe 
bodies into empty ſpaces, grow denſer 
and denſer by degrees, and by that 
means refract the rays of light not in 
a point, but by bending them gradu- 
ally in curve lines? And doth not the a 
gradual condenſation of this medium 
extend to ſome diſtance from Rr ; 


5 fom'the bodies. 


by cauſe the gravity of thoſe great 


= 


[43] 


dies, and thereby cauſe the inflexions 
of the rays of li Ae en paſs by t 


the 
edges of denſe — at ſ : diſtance 


On. 21. Is not this 3 RY 
rarer within the denſe bodies of the 


ſun, ſtars, planets and comets, than 


in the ocpey celeſtial ſpaces between 


them? And in paſſing from them to 
great diſtances, doth it not grow den- 


ſer and denſer 


perpetually, and there- 
dies towards one-another, and of their 
parts towards the bodies ; every ery body 
endeavouring to go from the denſer 
parts of the medium towards the rarer? 
For if this medium be rarer within the 
ſun's body than at its ſurface, and 
rarer there than at the hundredth our 


of an inch from its body, and rarer 


there than at the fiftieth part of an 


inch from its body, and rarer there 


than at the orb of Sawurn; I ſee no 
reaſon why the — denſity 


ſhould - 


| Two) 5 
ther be continued through all dif 


1 tances from the ſun to. Saturn, and 
beyond. And though this increaſe of 


denſity may at great diſtances. be ex 
ceeding flow, = if the elaſtic force 

of this medium be exceeding great, it 
may ſuffice to impel bodies from the 
denſer parts of the medium towards 
the rarer, with all that power which 


we call gravity. And that the claſtic 


force of this medium is exceeding great, 
may be gathered from the ſwiftneſs 
of its vibrations. Sounds move about 


1 Engl ;/þ Feet in a ſecond minute 
of time, 


and i in ſeven or eight minutes 
of time move about one hundred 


Exgliſb ;ſþ miles. Light moves from the 
ſun to us in about ſeven or eight mi- 
nutes of time, which diſtance is about 

70000000 Engliſh miles, ſuppoſing 
the horizontal parallax of the ſun to 
be about 12. And che vibrations or 
pulſes of this medium, nn, 
ie | cauſe 


[4] 
cauſe the alternate fits of cafy tranſ- 
miſſion and eaſy reflexion, muſt be 
ſwifter than light, and by conſequence 
above 700000 times ſwifter than 
ſounds. And therefore the elaſtic force 
of this medium, in proportion to its 
denſity, muſt be above 700000 x 


700000 (that is, above 490000000000) 


times greater than the elaſtic force 
of the air is in proportion to its den- 
tity. For the velocities of the pulſes 
of elaſtic mediums are in a ſub-dupli- 
cate ratio of the elaſticities and the 
_ rarities of the mediums taken toge- 
11 any one ſhould ſuppoſe that 
ether (like our air) may contain par- 
ticles which endeayour to recede from 
one another (for I do not know what this 
Ether is) and that its particles are ex- 
ceedingly ſmaller than thoſe of air, or 
even than thoſe of light: The exceed 
ing ſmallneſs of its — may con- 
nN to the greatneſs of the force by 
oils whic 


45] 
which t thoſe particles may recede from 
one another, and thereby make that 


medium exceedingly more rare and 


elaſtic than air, and by conſequence : 
exceedingly leſs able to reſiſt the moti- 
ons of projectiles, and exceedingly more 
able to preſs upon groſs bodies, 000 en- 
deavourin g to 2 itſelf⸗ 94114 
Qu. 22. May not planets and co- 
mets, and al 1 bodies, perform 
their motions more freely, and with leſs 
reſiſtance in this ætherial medium than 
in any fluid, which fills all ſpace ade- 
quately without leaving any pores, and 
by. c conſequence, 1 is much denſer than 
quick ſilver or gold? And may not its 
reſiſtance be ſo ſmall, as to be incon- 
ſiderable? For ind - if this iber 
(for ſo I will call it) ſnould be ſuppo- 
ſed οοοοοãtimes more elaſtic than 
our air, and above 700000 times more 
rare; its refollacer would be above 
booo00000 times leſs than that of wa- 
ter. And ſo ſmall a reſiſtance would 
on ſcarce 


0467 


ſcarce make any ſenſible alteration in 
nn 


fand Years. 
Ds. 23 Is nut da rierfavin'd 
chietly by the vibrations of this medi- 


um, excited in the bottom of the eye 
by the rays of light, and propagated 
prove the Glia. pellucid, and uni- 
capillamenta of the optic nerves 
into che N of ſenſation? And i is not 


brations ei- 

ther of or frame . een ex- 
cited in the auditory nerves by the tre- 
mors of the air, and propagated through 
the ſolid, pellucid, and uniform capil- 
lamenta of thoſe nerves into the place 

of ſenſation 7 And 1o of the other 


_ Senſes. 


1 not l motion per- 


2 
: 2 d by 

dium, excited in the brain by the 
power of the wall, and propagated from 
thence through the ſolid, pellucid and 
uniform capil nens of the nerves in- 


to 


the vibrations of this me- 


____ Tn 
to the muſcles, for contracting and di- 
lating them? I ſuppoſe that the capil- 
lamenta of the nerves are each of them 
ſolid and uniform, that the vibrating 
motion of the ætherial medium may 
be propagate ng them from ane 
end to the Shes uniformly, and with; 
out interruption: For en, in 
tine: nerves create palies, G5 1d 29237681 


As both hs ks ual the dedrie 
matter act by an elaſtic and repullve 
power, it is neceſſary, that we ſhould 
mention what Sir Iſaac Newtow aid. in 
the Preface to his Principia, concerns 

ing a repulſive force, of certain. parti- 
cles of matter, which, he was of ap 
nion, produced moſt of the phæno- 
mena in nature: His words ate theſe; 
« All the red of philoſophy 
« ſtems to in this, from the 
* phenomena of motions to inveſti- 

| — a kee. d. 
6 gate 


wt the ec of ane; and the 

from cheſe forces to demonſtrate the 
* other phænomena; for, 5 by pr ropoſi- | 
tions mathematically demonſtrated, 
e derive from the celeſtial phzno- | 
* mena the forces of gravity, with 
« which bodies tend to the Sun and 
4 the ſeveral Planets. Then from theſe 
&« forces by other propoſitions alſo ma- 
4 thematical, we deduce the motions 
« of the planets, the comets, the moon 
. and hs ſea. © I wiſh we could de- 
& rive the reſt of the phænomena of 
6 nature, by the ſame kind of reaſon- 
ing from mechanical principles; for 
J am induced by many reaſons to 
<« ſuſpect, that they may all depend 
upon certain forces, by which the 
«* particles of bodies, by ſome cauſes 
* there unknown, are either mu- 
4 tually impelled towards each other, 
“ and cohere in regular figures; or 
dare repelled and recede from nach 
7; ther: which forces being unknown, 
6e Philo- 


© philoſophers have hitherto attempted 
the ſearch of nature in'vain,” A= 
gain , at the end of the Principia, 
Sir Hanac Newton {peaks NOTE fully con- 
cerning a ſubtle matter, Which, 
he ſays, pervades, and lies hid in all 
groſs bodies; by the force and action 
of which ſpirit, the particles of bodies 
mutually attract one another at ſmall 
diſtances, and cohere when in contact, 
and electric bodies operate at greater 
diſtances, as well by repelling as at- 
tracting the neighbouring corpuſcles, 
and light is emitted, reflected, refract- 
ect, inflected, and heats bodies, and 
all ſenſation is exeited, and the mem 
bers of animal bodies-move at the com- 
mand of the will, namely, by the vi- 
brations of this ſpirit mutually propa- 
cated along the ſolid filaments of the 


nerves, from the outward organs of 
ſenſe to the brain, and from the brain 


* Adjicere jam liceret nonnulla de ſpiritu quo- 
dam, &c. vid. Newt. Princip. ad calcem. 
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into the muſcles: but, ſays he, theſe 


s that cannot be explained in 
few words, nor are we furniſhed with 
that ſufficiency of experiments, which 


are thing 


is required to an accurate determina- 


tion and demonſtration of the laws, 
by which this electric and —_ ſpirit | 


| TT" | | Pr 
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propoſition contained in the ps 
delivered to you, and having made ſe- 
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TO MARTIN FolkEs, E;, 


a Ps ESIDENT of the Rova L-SOCIBTY, 


F. p 
Aving more 5 
conſidered the twe 
tained in the papers I 


1746. ef 


/ 


veral experiments, as well as careful- 


1 peruſed Dr. Robinſon's treatiſe on 


the ether (from which I gained a 


much - clearer. conception of the na- 
ture and laws of that ſubtle fluid, 


than I ever had before) I find, upon 
a farther inquiry into the nature of 
the electric matter and that of the - 
ther, and comparing them together, 
that they have a great affinity, as far 
as can be judged from reaſon and ex- 
periments, if they are not one and the 
ſame thing : and ſhould ir be objected, 


that the electric matter iſſuing from 


3 bodies 


eino and ſulphureous, 
we anſwer, that by the vibrations of 


[ 623 


* 


the ether, or electric matter (cauſed 
by friction) the looſe particles of light, 
and ſulphur, or other ſubtle matter 
lodged within the pores of bodies, are 


indeed thrown off, or emitted along 
with that ſubtle 1570" which I have 


called the electric matter; but yet are 
not any eſſential part of the * or 
eleftric matter and this was the opi- 


nion of the Doctor when I was with 
him in Dublin. 


That very learned and ingenious 


Gentleman, in the Preface to his Diſ- 
ſentation, ſays, that he has explain- 


cc 
& 
cc 
cc 
cc 


cc 


© ed thoſe properties of the wether, 
which Sir Jſaac Newton has deli- 
vered in his Optics. That the her 
being a very general and material 


| cauſe, without any objection appear- 


ing againſt i it from the phznomena, 
66 


no doubt can be made of its exiſ- 


* tence: for by how much the more 


© „ 


W 


. is 
« general atiy cauſe is By fo novel 
the ſtronger is the reaſon for al. 
12 lowing its exiſtence, That the 2 
« ther is a much more general cauſe 

„ than our air: and on that account, 

the evidence from the phenomena, 

“ is much ſtronger in fayour of the 
c exiſtence of the ther, than it is in 
ce favour of the exiſtence of the air 

As the æther ſeems to be the le 
cauſe of the electrical phænomena, and - 
as few in this kingdom have got that | 
treatiſe, it will Th be, improper to 
mention the firſt, fo 9 and fifth 
Propoſitions. By che firſt, the Doclor 
explains the nature of an elaftic fluid 
(which, I believe, the electric matter 
is allowed to be) and by the fourth 
and fifth, the manner, in which the 
ether cauſes an univerſal attraction and 
gravitation; theſe will ſuffice to iluſ- 
trate the nature of the tber, ſo far 
as it regards my preſent purpoſe: as 
for the demonſtrations and further 


a E 3 proper- 


A 


A 


Iv43) 


s of i I, | refer. to the Book. 


Poros IT ION 4: 


« if: a fluid be compoſed « of 3 pl 


ce ingly ſmall particles of matter, placed 
| <E at very ſmall and equal diſtances 
I & from one another; if all the parti- 
„ cles of one and the ſame fluid, have 
it &* equal diameters and denſities, and 
| | -*q 2 all endued with centrifugal for- 
|. &« ces, by which they endeavour to 
tc recede from cach other; if this force 
1755 e from each other; i 


” 


in the particles do not extend be- 
« yond, but terminate in the parti- 
cles lying next to them; and if the 
{2 et centrifugal force of two particles, or 
(4 the force with which they endea- 
i" « your to recede from each other, be 
1 & as their denſity directly, and as their 


„ r LT on tos „K 2 24 
3 — — — . — = — — —— - 
— ——— — : 


it | ce diameter and the diſtance of their 

x [ « Centers taken together inverſly; 
1 ce the elaſtic force of the fluid will * 5 
El i ah as the ery of the parti- 
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c If a ſubtle ether, be N 
. throug h the univerſe, and be ſup- 
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cc 
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denſity every where; and if every 1 
body, and the the lying next to 1 


it on all ſides, endeavour to recede 


ing ether, taken together; I ſay that 


ing "om the body; and that the 


(851 


cles, and inverſly as their diameter 
and the cube of the diſtance” of 


their centers taken together; and 
that the ſame force will likewiſe be 
as the denſity of the fluid directiy, 


and as the fourth | power of e di- 


ameter inverſly,” 


Poros 11 10 IV. 


oled at firſt to be of the ſame. If 


from each other with a force, which 
is as the quantity of matter in the bo- t 
dy, and the denfity of the furround- - If 


the ether, by virtue of this power 
which I ſhall call a repulfive power, 
will loſe its uniform denſity, and bt 
become denſer and denfer in reced- if 


E 4 e Mere= 


"5 tance from the center of gravity "ob 
15 the, body, will be as the quantity 


©. of matter in the body directly, and 
40 ag the ſquare 0 | of that diſtance in- 
cc verlly.” 


The * 5 accorling to the Doc- 
tor's firſt Corollary to bis fourth Pro- 
5 is rarer in bodies than in 
empty ſpaces without them, and rarer 
in ſmaller empty ſpaces than in larger, 
and of conſequence, rarer in denſe bo- 
dies than in rare bodies; becauſe denſe 
bodies haye leſs empty ſpace within 
them in proportion to their magni- 
tudes, than bodies which are rarer. 


. PRoroSITION. V. i 


c if a ſubtle ether and bodies, act 
on one another in the manner ſup- 
poſed in the laſt propoſition; the 

e effect of this action will be an uni- 
verſal attraction, or a mutual ten- 
deney of all bodies towards one 
ce another: 


cc 


| oy 


Cc 


ak 2 


c 


* 


: Ta 


#1 


<< aan and any be will 
ce tend or gravitate towards each other 
cc with a force or weight, which is as 
the quantity of matter of the two: 
e bodies taken together directly, and 
© as the ſquare of 4 diſtance of * 
<- centers of gravity inverſly.” 55 
If the æiber, or electric matter, can 
be accumulated into any particular 
body, in a greater quantity, than is 
common to the denſity of that body, 
the elaſtic force will be encreaſed; 
conſequently that quantity of accu- 
mulated electric matter, or ether, will: 
recede from the denſer part of the. 
Ether, towards the rarer; ſo that when 
any body which is denſer than air, is 
placed within the ſphere of the elaſtic. 
ether, or electric matter, by the ſame! 
principle it will paſs into ſuch ben 
where the ether is rarer, 
When two bodies move towards one; 
another, the ether is denſer without: 
the bodies, * it is between them. 
For or 


Pl . ” 57.8 - 7 
* r Nr ta. 
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For if a feather, or ball of cork, or 
other light body be electrified, and 
fuſpended with a thread, the electric 


atmoſphere may be conſidered, as e- 


qually preſſed by the ether ſarround- 


ing it, and therefore in a ſtate of reſt, 


— there be nothing near it, but the 
body by which it is ſuſpended; but 
upon coming near the electrified ball 

or feather, with a body that is not 


electriſied, or in which, there is no 
accumulated matter, but what it has 
originally, according to its denſity, and 


| if that body be more denſe than air, the 
ether in it, will be rarer than that in 


the air; the ther then is denſer with- 


out, or between the electrified body, 


and the denſer ether in the air, than 
between the electrified body, and the 
rarer ether in the body, that is den- 
ſer than air; and the denſer the bo- 
dy, the leſs will be the reſiſtance of 


this elaſtic æther, as we have ſaid before. 


Ee as s the reſiſtance is leſs be- 


tween 


3 


tween. the electrified body, and the. 5 


non⸗ electrified body, than LEY the 


celectrified body, and the air, it fol- 


lows, from the foregoing properties of 
the ether, that they will tens reward 
each other. . 1 
When two a move F one 
another, the ether is denſer between 
the bodies, than it is without them: 
this is att manifeſt, from the experi- 
ment of the feather ; for if two fea- 
thers, or other light bodies, whoſe. 
weights are leſs than the accumulated 
_ elaſtic force, be electrified, they will 
recede from each other with forces in 
proportion to the denſity of the accu- 
mulated ether. That this may be 
rendered more clear, let us ſuppoſe. 


A and B (in fig. 7.) to be two non- 
electric globes of equal diameters and 
denſities, which are ſuſpended with 
ſilk or thread, and afterwards electri- 
fied; now ſince the accumulation in 
A or B when electrified, is acquired 

2 by 


thoſe bodies. 


minate: fe 


1 


by certain pulſes or vibrations of the 


athey communicated to B or A from 
other bodies in motion, thoſe pulſes 
or vibrations will be propagated from 


A or B, to D, tlie air and ther ſur- 


rounding thoſe bodies, and their vi- 
brations propagated from any point 
near the ſurface of B or A, to ſtill 
greater diſtances, forming a kind of 
atmoſphere round A or B, till thoſe 
pulſes become weak, inſenſible and 


vaniſh; it follows chen, that the den- 


ſity of the electric matter or ether ac- 


cumulated in A or B, is greater at 


the ſurface of B or A, than it is at 
a greater diſtance from the ſurface of 
And therefore the re- 
ſiſtance is leſs where the 2/her is rareſt, 
or where” the Fuller or vibrations ter- 
when the æiber within a 
body is put into a vibrating motion, 
that motion in receding from the bo- 
dy, grows weaker, as the ſquare of the 
diſtance increaſes. The ſpace then, 
* . or 


& 6x, 1 
or ſurrounding atmoſphere, from the 
ſurface of either body Bor A, to where 
thoſe vibrations vaniſh, we will denote 
with D: and the «ter that ſurrounds 
the atmoſphere of accumulated elec- 
tric matter, q; æuber repreſented by D, 
we will expreſs with N; for we ſup- 
poſe the ether there, to be void of 
thoſe pulſes or vibrations, .and there- 
fore 9 with the atmoſphere D, 
where its vibrations terminate: it is 
clear then, that the ber is denſer 

where it is in a vibrating motion, as 
in D, then where it is not ſo as in R. 1 

ſay then, that the acting force of the 
Ether is greater between A D DB, than 
between BD R, or A DR; therefore 
if the badies A and Bare liahter than 


„or reſiſting force : D D, be- 
e 1 ale rom 
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1 all bodies have electric matter or 
F ether within them in a certain pro- 
(as we before have endeavour- 
ah to demonſtrate) non-ele&ric bo- 
dies muſt repel bodies that are electri- 
fied, in like manner as electrified bo- 
dies repel each other: but the reſiſt- 
ance from non- electric bodies, is in- 
conſiderable and weak, to that of bo- 

dies when they are electrified: for the 
vibrations and elaſtic force of this 
ærber, is always as its 2 05 in dif- 
ene bodies. 


Proof by EXPERIMENT, 


Take two plates of any non- electric 
aiditce, ſuch as copper, tin, or braſs ; 
let their ſurface be. very. near equal, 
and made clean and dry ; hang one 
of them to any electrified non- electric; 
then let there be placed a thin light bo- 
dy upon the non- electrified plain, ſuch 

= „ 


1 


RE 
as leaf-gold, ſilver, or braſs; and hold 
that plane under the other at a 
per diſtance, which will ſoon be fans 
in making the experiment ; for the 


light body will be ſaſpended between 


them, but neareſt the plane Where 
there is the leaſt reſiſtance, which, by 


the foregoing principles, is the non- 


__ _ electric not electrified: but this ſuſ- 


penſion depends upon the flux or ac- 
cumulated electric matter or ether be- 


ing always equal, and the non-elec- 


tric plate continually kept ſo, during 
the experiment, by letting it be con- 
Eiguous to other non- electies:- 


Colo 


matter or ether by the pulſes or vi- 
brations in a body electrified, did not 
excite and ſtir up a vibrating motion 
of the ther in the non-· electric body 


on that ſide neareſt the electriſied bo- 


d Ys by the vibrations and elaſtic force 
| —̃ 


Hence, if the accumulated electric 


. n * 1 
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of which they muſt repel each other, 
the light body between them could 
not be ſuſpended : but, on the con- 
trary, according to the common re- 
ceived opinion, would rife and fall al- 
ternately, whilſt any of the accumu- 
lated matter remained in the body elec- 
trified: for, by the repeated attractions 
and repulſions, the electric matter 
ſhould waſte and diſſipate into the 
non· electric, or the earth. 


- 


Pao rOSITION II. 


When a non-· electric body is ekAri- | 
fied, the accumulated matter will 
chile a light body, which is placed 
within the ſphere of its vibrations, to 
approach it, and that by an elaftic, 
or repu live force; which is the pro- 
perty of the ether given in the propo- 

ions before quoted. 
Let A (in fig. 3.) denote the earth, | 
B, any light body placed upon the 


fame, and ſuppoſe C another body 
| ſuſpended 


| 
* ſuſpended with ſilk, to have received 14 
ter or #ther, than it had originally; | | 
then (by the Doctor's Corollary) if the | W 
electric matter or ther paſſes into the 
denſeſt bodies with greater eaſe than 
it does into rarer, on account of the 
æther being rarer in denſe bodies, than 
it is in thoſe bodies which are rarer; 
the light body B will receive a quan- 
tity of the electric matter, or iber 
from C, more than B had originally 
in its natural ſtate, which quantity 
muſt increaſe the elaſtic force 
B., and in proportion only to the | } 
quantity it receives from C; B then 
being fo encreaſed, will recede frem 
A, in proportion to the enereaſe of 
its elaſtic force, and the excited or 
communicated vibrating motion of A, 
cauſed by the ſmall vibrating motion 
of B, at that inſtant - (by Corollary to 
Propoſition I.) And if there be a con- 
flux of this electric matter of 
ether, from C to B, and from B to 
cM F = 


B and A, they will recede from each 
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A, in every inſtant and near approach 
of B to C, from the time of its firſt riſing, 
B will continually receive an encreaſe 
of the electric matter or ther from 
C, and the «her in and near the ſur- 
facsof A, will continually be encreaſed 


in denſity, by the vibrations thereof 
growing every moment fomething 
ſtronger, as the other increaſes its ac- 
cumulated matter or ether, by ap- 
proaching ' nearer and nearer to C. 


But the vibrating force in A, cannot 


increafe equally as the vibrating force 


in B increaſes, on account of its great- 


er magnitude; for we ſnppoſe the 


non- electric body to be the floor 
or the earth; fo that when B be- 


comes equally replete with electric 
matter or ther as C, the vibrating 


motion of A, is ſmall and inconſider- 
able to B or C, and therefore becauſe 


the acting force or vibrations are equal 


in B and C, and are ſtronger than in 


other, for the reaſon we have given 
TY . before: 


[ 67 „ 
PEO 2 3 the force by which they 


recede will be greater, than when B 


receded from A: becauſe the quanti- 


ties of electric matter or ther are dif- 


ferent, at different diſtances, whence 


the force muſt differ as the quantity 


of matter accumulated. Again, let 


C be taken away; and ſuppoſe B to 


be electrified and in the air, for the 


ſame reaſon we have mentioned be- 


fore, that the ether is denſer in air 


than it is in denſer bodies, the electric 


matter or ther in B, will endeavour 


to diſſipate or paſs where there is the 
leaſt reſiſtance; therefore when a den- 
ſer body than air is near the electri- 


fied body B, the exceſs of accumu- 
lated pens ret matter or iber which 


18 in B, will paſs into 13:1 for the. TC> 
Gnas: on that ſide of the body B, 


which is fartheſt from the denſe bo-— 


dy, is greater than between B and the 
other body; on account of the æiber 


deinike without the bodies, than 
— 8 at 
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it is between them, as we have men- 
tioned before. And this is the caſe 
when a piece of down, or light feather, is 
replete with electric matter or ther, and 
in the air, that the ſame will either be 
impelled to the floor, or the ceiling 
of the room, or to what other denſe : 
body that happens to be neareſt, 


the acting foree of Wb denſer ether 
without i A 


ProroS1TION III. 


When two non · electric bodies B and 0 
(as; in fig. 4.) have received an exceſs of 
electric matter or ther, and there is a 
continual flux communicated to one 
of the bodies C, which conveys it to 
the other body B, fo faſt as the exceſs. 
flows out into the air, or other adja- 
cent bodies, the body B will recede 
from C, the greater force, and be re- 
pelled from A, which is a non- electric, 
and placed at four or five inches diſ- 
tance from C; 67 Propoſition I.) B 


+ if | then 


1 
then being acted upon with oppoſite 
forces, will be ſuſpended, ſo as to touch 
nothing viſibly. And this ſuſpenſion 
will be continual, ſo long as the flux of 
electric matter or ether is continued e- 
qual: but B, the ſuſpended body, will 
be always neareſt the non- electrified 
body, whether the bodies (which are to 
be planes) be placed horizontally, and 
afterwards inverted, or placed vertical; 
and the diſtance of B will be greater 
or leſs from A the non- electric, as the 
quantity of non - electric denſe bodies 1 
contiguous to A is greater or leſs. „ 


For if C and B receive an accumu- 
lation of electric matter, or æiher, by 

which is cauſed a vibrating motion ß 
the ether greater or leſs, round C and = 
B, to certain diſtances, in proportion 
to the accumulated matter in each bo- 
dy; and if that increaſe be equal in 
C and B, it is clear, that the reſiſting 
force is greater at any aſſigned diſtance 
between C and B, than it is at the 
F 3 ſame 
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fame or an equal diſtance between B 
and A, from what has been ſaid 
before; for the electric matter or æ- 
ther in A, will not be increaſed, ſo as 
to have an accumulation equal to B or 
©, (if A, the non- electric be placed up- 
on non· electric bodics) but only a weak 
vibrating motion, cauſed by the vi- 
brating motion of the ther or electric 
matter iſſuing from B: (by Corollary to 
Propoſition I. and Propoſition II.) 
therefore the elaſtic force from A to 
B, is not equal to that from B to A, 
or from B to C, or C to B; but the 
forces from C to B, and B to C, and 
from B to A, are equal, by the bodies C 
and B being equally electrified; ſo that 
if the body B is ſuſpended, B muſt ap- 
proach ſo near the non- electric plane 
A, till the iſſuing and acting elaſtic force 
from B and A coincide with the acting 
force from B to C, and from C to B. 
As to the ſecond part of this Propo- 
fition, that the diſtance of B from A 
the non- electric body, varies more or 
| | leſs, 


[7] 


leſs, as the quantity of non- electric 
denſe bodies contiguous to A, is greater 
or leſs, we prove from the e following 


experiments. 


"I 


Firſt Ex E RIM E Nr. 
Place the plane A upon a body e- 
lectric per /e, and lay the leaf. gold 
upon it, and let the upper plane G be 
hung directly over it, at the ſame diſ- 
tance we did before; then let a wire 
paſs to the lower plane A, from the 
upper plane C, or from the rod, (which 


wie is to communicate the: electric 


— 


matter or iber to A, at the ſame time 


it does to the plane C) and electriſy 
the planes; the body B, which was 
laid upon A, before A and C were 
electri 
| out nen the leaſt. 


Second ExXTIRIMZNX T. 
ns let the wire be taken away 


from A, and the body B will be ſul» 
* 


F4 


ed, will continue at reſt, with- I 


[ 72 ] 
pended, but very near A, and will riſe 
up and down ſeveral times during the 


experiment, occaſioned by the ine- 
quality of the pulſes i in A. 99 7 2 3 


Third EXPERIMENT. 


But if with a piece of wire you 
touch the plane A, in the firſt or ſe- 
cond experiment, or with your hand, 
or other non- electric lg the plane 
A thereby becoming a greater non-e- 
lectric, will cauſe the body B to ap- 
proach nearer towards C the electrifi- 
ed body: where it will hang at right 
angles with the planes, and; in &quili- 
brio. 
In theſe experiments, there is a kind 
of gradation in the ſuſpenſion of a 
light body between two HOY bodies; 


a little further conſideration of which, 


may lead us to a clearer conception 

how this elaſtic fluid operates. For 

we ſee, that as the reſiſting force in- 

i from oy ROE plane * 
tl 


En + 
till it becomes equally electtified with 
C, the acting force from B and C de- 
. creaſes, till the ſuſpenſion ceaſes, 


CoroLLaRY. 


Therefore the two oppoſite forces, if 
they are equal, they deſtroy each other: 
conſequently B muſt remain at reſt, as is 
manifeſt from the firſt experiment. 


Hence when the reſiſtance is leaſt 
from the non- electric body, the diſtance 
of B from the non- electric, will be great- 
eſt: and therefore we find denſe bodies 
always beſt to make the experiment 
with, becauſe the æther in them being 
moſt rare, is with greater eaſe put intoa 
vibrating motion, in that plane which 
is the non electric, the vibrations of 
which will extend only to a very ſmall 
diſtance from the ſurface, and conſe- 
quently cannot deſtroy (by any ſtrong 
re- action) the force of the vibrating 
motion of the ether from the body 
B, as the vibrations of the ther ow | 

| tne 


11 
the two planes when equally electrified 
appear to deſtroy each other. 

For the ether between the two 
planes C and A, in this caſe, muſt be 
conſidered as uniformly denſe by the 
action of equal and oppoſite forces of 
the vibrating electric matter or ether ; 
therefore B, which is ſuppoſed to be 
placed between them, and equally re- 

lete with electric matter or æiber, 
muſt be acted or preſt upon equally by 
the uniform denſity of the vibrating ⁊- 
ther between the planes ſurrounding it: 
ſo that B reſts upon that plane which is 
neareſt the center of the earth, for the 
ſame reaſon it would do, if the Planes 


. were not electrified. 


IJu0y illuſtrate this till file; with 
other experiments, tho' much of the 
ſame nature with the former ; take the 
two planes C and A, and place them 
vertical to the Belo and put be- 
twixt A and C as much thiſtle-down 
as will lay between them without fall- 


ing, then electriſy both the planes: 
the 
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the down will be electrified alſo, but 
will not be ſeen to ſtretch out its fi- 
bres any where but in thoſe parts that lie 
on the outſide, and neareſt any non- e- 
lectric, where there is the leaſt reſiſtance, 
and where the electric matter or caber 
endeavours to diſſipate; and therefore 
the elaſtic force of the ether cauſes it to 
extend itſelf, and endeavour to recede 
from the deciſer ether, between the 
planes, towards the rarer, in the non- 
electric body. Whereas, on the other 
hand, the down that is moſt between 
the planes, (where the electric matter 
or ether is denſer and equally re 
ſiſted) will appear weak and lan 
if not electrified. That this down 
between the planes is really in the ſtate 
we have mentioned, appears more e- 
vident, by a non- electric approaching 
wunde either plane, ſo as to cauſe 
a ſnap: when at that inſtant, a ma- 
nifeſt difference will be ſeen between 
the down that is moſt remote, or on 
the outſide, and that which lies more 

in 


051. 


in the middle; for the extended do bn 


on the n will immediately drop, 
and ſeem to looſe its accumulated 
matter for that inſtant; whereas, the 
other down lying more within che 
planes, will not move in the leaſt. 
Again, if one of the planes be . 
fied only, (the other plane continuing 
upon the body electric per ſe) the down 
between them will —.— a little; and 
upon making the non- electric man 
placed upon the body electric per ſe, per- 
ſectly non · electric, by os bold i of 
the plane with a body non: electric, the 
down between them will ftretch out 
very ſtrongly towards the electrified 
body. Now, if the flux of electric 
matter or iber, out of the earth, was 
equal to the flux from the electrified 
body (as hath been ſuppoſed to have 
been the cauſe of "ng — it 
would be impoſſible from a force of 
that nature, acting in oppoſition to an 
275 force from the electrified body, 
to. ſuſpend B: becauſe, we fee, that 


when 


will paſs into bodies that are denſeſt, 


E 
vhen two ſuch forces act, which is the 
ſame thing as when the two planes are 
ele&rified equally, the body B will not 

move in the leaſt. But if the acting 
force of one of the planes is leſſened, for 
example A, the body B will move a lit- 
tle, and ſo in proportion will the body 
move, as the quantity of electric matter 
or æther decreaſes in that plane. And 
therefore when there is no accumulati- 
on of electric matter, or æther in A, but 
what is cauſed by the vibrating motion 
of B, communicated from C, and when 
that plane is placed upon a large quan- 
tity of non- electric matter, that body 
will be ſuſpended at the greateſt diſ- 
tance from A, as we have ſaid before. 
It appears from the principles we 
have advanced, that the electric matter 
or ætber (if it be condenſed, or com- 
preſs d on one fide more than another) 


where there is the leaſt compreſſure 
: Hence 
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1 
ence we find, that the ſucceſſive 
riſing of the water on the moiſtened 
globe, when made to revolve on an axis, 
in the experiment to the twelfth Pro- 


poſition of the firſt paper, is 


ed by this reſiſting or repulſive force. 


— alſo, if inſtead of one globe, 
there be two, and of the ſame nature, 


and each dipt into water, ons of them 


afterwards electrified, and both made 


to revolve on ſeparate axis (which two 
globes may repreſent celeſtial boates) 


the fluid on the ſurface of each, will 


riſe ſucceſhvely towards one another: 
as they continually move round; and 


the riſing thereof on each globe, will 


be in proportion to the denſity of that 


fluid ſurrounding both bodies. 


It is from the ſame principle, name- 


ly, a repulſive power, that the momen- 


tum of a fluid paſting through a fi- 


phon, is increaſed by accumulating 


the electric matter, or ether, in the 
veſſel where the phon is immerged, 
5% 3 and 


(ow) 
and holding a non- electric near it; or 
by tene the ſiphon not clearified | 
near any body electrified. - of 
Dr. Robinſon has ſhewyn in a more p 
ticular manner, in the treatiſe I 5 
mentioned, how this ther cauſes an uni- 

verſal attraction and gravity; beſides the 
principal phænomena of light, name: 
, its emiſſion, refraction, reflection, 
233 and fits of eaſy tranſl 
and eaſy 1 and the rarefaction 
of bodies by heat; and alſo how it 
cauſes claſticity, muſcular motion, ſen- 
ſation, coheſion, and fermentation... 


7 . >a 


If the electric matter is admitted 
to be the æiber, my former papers 
will require very little alteration (if 
any) to render them equally agreea- 
ble to theſe my preſent ſentiments; 
and I muſt confeſs, ſo far as I can 
judge from the phznomena of electri- 
city, and the properties of the æther, 
_ all the experiments I have hither- 
A to 


to ſeen or * of. nein * leaſt 
contradi& this dotkrine, but rather 

help to confirm and ſtrengthen it. 
Ihis, Sir, is the reſult of my en- 
quiries: how far I have ſucceeded in 
them, I leave to the favourable deter- 
mination of thoſe gentlemen, whoſe 
abilities and leiſure enable them to 
make deeper reſearches into the na- 
ture and properties of this electric 
matter, or ether. If there be any thing 
that I have advanced, that may be an 
uſeful hint to others, it will give me 
ſufficient ſatisfaction, that I have been 
any ways inſtrumental in promoting 
that part of experimental philoſophy 


which at this time in particular, is fo _ 


eagerly ſought after. I am, 
with the deepeſt ſenſe of Your favours, | 
_ moſt obliged, 

Aud obedient fer vant, 


Bangin WII db 


* 
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To MARTIN Fo EES, Ee; 
PRESIDENT of the Rovyar-Socigty, 
| 81 R, Ng | London, Nov. 14. 1746. 4 


Read Now. 20. | 
. 


T Beg leave once more to 
1 I trouble you with an ac- 
count of another very remarkable ex- 
periment in electricity I have lately 
tried, „„ hn 
About ten days ago, Mr. Warſon 
ſhewed me an experiment at his houſe, 
J had never before ſeen or heard of. 
It was performed with a vial filled 
with water, and covered on the out- 
{ide with lead; (which is the ſame as 
immerging the bottle in water after 
my own,method, to increaſe the ſhack) 
to the bottom of the vial, in the lead, 
was made faſt one of the ends of a2 
long ſmall wire; the other end was 
twiſted round a poker, or bar of iron. 
| This poker he held in his hand, fo 42 
373 1201 CG | de 
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he was able to touch a gun-barrel that 
was ſuſpended with filk and electrifi- 


ed, This gun-barrel electrified the vial 
by means of another wire paſſing from 
the gun-barcel into the vial covered 
with lead. Upon his approaching the 
gun- barrel eledrified with the end of 


the poker, moſt remote from the vi- 
al, there iſſued a large flame and ſnap; 


but he could perceive no ſenſation in 
his hand. I then tried the ex 


ment myſelf, by taking hold the 
ſame poker, and approaching che gun- 


barrel as he had done before, when 


there iſſued a flame and ſnap equal to 
the former, and, I thought, a very ſmall 


ſenſation in that hand which held the 


poker. 


However, aſter I had ſeen the expe- 
ziment, I was fomewhat ſurprized: but 
upon conſidering it at home, I found 
that if my former conjectures were right, 
the cauſe of this, then ſtrange, phæno- 


menon, muſt proceed from the ſame 


. 


[61 
principle I had advanced: therefore the 
next morning I waited upon Mr. Mas- 


ſon, and deſired he would try the fame 


experiment he had made the morn- 
ing before, but with a rarer body than 
iron; and for this reaſon, becauſe iron 
being more denſe than the perſon's 
hand who touched the poker, the e- 
lectric matter, according to the pro- 
perties of the her, would paſs more 
freely, where there was the leaſt re- 
_ ſtance, which is always leaſt in the 
denſeſt bodies; and therefore if a 
rarer body chan iron, or the hand 
was held by a perſon. inſtead of the 
poker, there ought to be a very ſtrong 
ſenſation in the hand of ſuch per- 
ſon. We accordingly tried it, and made 
uſe of a pack-thread dipt in water: 
the effect we found to be a ſmart 
| ſenſation. On Thar/day the thirteenth 
of November, Mr. Watſon mention- 
ed at the Royal Society, that he had 
ſince then tried the experiment. ſeve- 
G 2 ral 
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| ral times, but did not ſucceed. as we 5 


had done before. I then defired we 
might try it again the next day, which. 


we did accordingly in the evening be- 


tween four and five o'clock, and had 
the ſame (or rather greater) effect, than 
we received the week before. This 
experiment we tried different ways, 
particularly with the denſe and rare 


bodies at the ſame time; for each of 
us, at different times, held i in one hand 


the poker, to which was tied a wet 
pack-thread, and faſtened the other 
end of the thread to the wire, that 
paſt to the bottle, which pack-thread 
was held in the other hand; then up- 
on touching, or coming near the gun- 
barrel electrified with the poker, there 
iſſued a large flame and ſnap; ; but the 
ſenſation was very weak in the hand 
that held the poker, whereas the other 
hand was very ret convulſed, But 


if the hand that held the poker was 


removed 


[8]. 5 
1 a one hand ks held Fg 8 
thread; upon touching the „ 
with the thread or poker, that hand 
would not be convulſed; yet there 
would be a ſmart ſenfation, as in the 
firſt experiment. And as to its being 
ſtronger when both hands take hold, 
it is for the ſame reaſon, that in the 
common experiment with the vial, a 
man always feels a ſtronger effect 
when he touches the vial with one 
hand, and the electrified body with 
the other: than when he approaches 
the ele body only; the re- 
action of the elaſtic matter, or ether, 
being reſiſted in oppoſite directions,” 
by ſuch communication. But all the 
claſtic particles are not acted upon at 
the ſame inſtant, yet ſo near, that the 
difference of time cannot be accu- 
rately aſcertained. 
This experiment will ſtrengthen 
and corroborate the propoſitions I. 
8 have 
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have eat: and help to de- 


monſtrate the electric matter and the 


#ther to be- univerſally the fame 


thing: and as fuch I thought the 


account would be W Na 


Sin, 
Tour muſt obliged, 
Aud obedient bumble ſervant, 


. WILSON, 
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8 the experiment of the via! per 
formed by profeſſor Muſchen- 


| bead is very extraordinary, and fince 


we bags endeavoured to account for 


the moſt material phznomena of elec- 


_ tricity, from the properties of the æ- 
her, and improved his experiment, by 
encreaſing the ſhock to any degree; it 
may be expected, that ſomething fur- 
ther, than what we have a men- 
tioned, ſhould be {aid concerning the 
cauſe of its ſtrange effects: but as the 
” experiments of this kind admit of ſuch 
variety, it would be endleſs to diſcuſs 
them all; and therefore, I have cho- 
ſen only to conſider the manner of its 
acting 1 in general. 
If we admit, that the ether is in 
all bodies, and in the proportion be- 
fore-mentioned, it will be caly to ſhew, 
why the ſhock from the vial is in pro- 
G 4 portion 
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yy are leſs obſtructed by a body elec- 
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portion to the points in contact of a 
non-elefiric on the outſide of the vial, 


as when it is immerged in water, or 


covered with lead, or quickfilver, or 
any other now-ele@ric body, and the 


water within the vial electrified by a 


wire paſſing into the ſame, which is to 
communicate with a rod af i iron pro- 


perly ſuſpended and electrified: for 


by this method, the increaſe may be 


carried on to any degree, by uſing 


larger glaſſes: but there are ſome o- 


ther circumſtances to be regarded, i 
order to ſucceed in this ms 


which are theſe. The air muſt be dry. 


The neck of the vial four' inches at 


leaſt clear from the water without, 


' which muſt likewiſe be kept very dry, , 


and clean from duſt: otherwiſe the elec- 


tric matter, or æiher, will be conducted 
to the water without, and ſo diſſipate. 
And the vial muſt be of the thinneſt 
glaſs : becauſe the vibrations of the æ- 


tric per ſe, which is thin, than when 
it is thicker, as we have ſhewn before; 
conſequently the pulſes of the accmu- 
lated æther within the glaſs in the water, 
will reſiſt more ſtrongly, or act with a 
greater force againſt the ether without 
the glaſs; and fo paſs with greater eaſe 
into the contiguous non- electric denſe 
body ſurrounding it, in which there 
is the leaſt reſiſtance. And therefore, 
when any number of particles of the 
accumulated matter, or ether, are ſud- 
denly or inſtantaneouſly reſiſted in a- 
ny part of the electrified bodies; as 
for example, the wire; thoſe particles 
of the electric matter, or accumulated 
ether in it, will be propagated by ſuch 
reſiſtance, to the next accumulated 
particles of ether, nearly contiguous in 
that body (by Lemma. to Propoſition 
VII. in the firſt paper) and from thence 
to the next, and ſo on the water with- 
in to the vial or glaſs, where the ether 
is accumulated alſo ; the particles gf 
. which 


[90] 

which acting from every part of the 
ſarface, will be reſiſted likewiſe, and 
that accumulation will be forced by 
ſuch reſiſtance through the thin glaſs 
into the non- electric body where there 
is the leaſt reſiſtance. 
That a ſudden reſiſtance. can FI 
cauſed, appears from the flame and 
and ſnap, we ſee and hear, which 
| firſt cauſes a rarefaction, by leſſening 
the divergency of the iſſuing electric 


matter or ther, and that rarefaction 


a ſudden vacuum in the air, as we 
have mentioned before. This rare- 
faction and vacuum, though it appears 

very ſmall, yet it is exceedingly great 
with reſpect to the exceeding ſmall- 
neſs of the particles, which compole - 
this elaſtic fluid or ther: and the re- 
ſiſtance arifing from ſuch a vacuum, 
is ſufficient to produce any effect of 
this kind whatſoever. And as action 
and re-action are always equal, the 

electric and non- electric will be reſiſt- 


ed 
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ed equally, Hence it comes to paſs, 
that when a man which is electrified 
approaches another that is not ſo, the 
reſiſtance or ſenſation in each, is al- 
ways found to be equal. 
This increaſe of oft may 80 
further obvious by the following cal- 
culation, wherein the difference f 
the ecenber of particles of ether act. 
ing on the ſurface of two glaſs veſſels 


ol different diameters, is made to ap- 


pear. In order to which, we have 
ſuppoſed a given number of ſuch par- 
ticles of ther to be acting in a ſquare 
inch on the ſuperficies of the glaſs: 
tho the real number of particles may 
be infinitely greater, yet it will ſerve 
to form a much clearer conception 
how the effect does increaſe by taking 


larger vials, and increaſing the points 


in contact, in the ſame proportion. 
The area of the ſurface of a globe 
four inches diameter, is nearly fifty 
ſquare inches. Now, if on the ſur- 
bias age face 


na 


face of each ſquare inch, there be ſup- 
poſed 10000 particles of ether, the 
number of particles acting upon the 
Whole rag will be 1 * 10000 = 
$0000. 

By the ſame method; the area ofa 
globe 32 inches diameter, will be 
found nearly 3217 ; and if there be 
acting likewiſe an equal number of 
. of the ether, on the ſurface 
of this in a ſquare inch, namely 10000, 
the number of particles acting upon the 
whole, will be 3217 x 10,000 = 
32,170,000. Thedifference then be- 
tween the firſt and this, is 31,670,000, 
therefore the reſiſting force of the ether 
from the globe of 32 inches diameter, 
would be near 64 times greater than 
the reſiſting force of the ber from 


the globe of four inches diameter. 


a this would be the difference, 
in the effect, could the accumulated 
ether of the whole reſiſting force, of 
every Waring elaſtic particle adting 
through 


rw th, 


[rue 


| through the glaſs upon the ether i in 
contact, on the outſide, be received 


into the hand, or other; ſenſible part, 
from whence this refiſtance is propa- 
gated. (as Sir [/aac Newton expreſſes 
it) along the ſolid, pellucid and uni- 
form capillamenta of the nerves into 


5 the place of ſenſation. And further if 
all the particles in any electrified dody, 


can be received, or propagated into any 
particular 1 body, the force will be 
greater or leſs in ſuch particular body, | 
as the ſurface of thoſe bodies in con- 
tact are greater or leſs. For if one, 


two, three, or more perſons ſtanding 
on 1 bodies, receive an accumu- 


lation of the then equally by touch- 
ing one another, the firſt perſon's 
hand graſping that of the ſecond, and 
the other hand of the ſecond touching | 
the hand of the third, with his finger 
only; and then if a non- electric touch 
the hand of the third perſon, the fin- 
ger of the ſecond touching the _ ö 

; 1 will - 
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OL. 
will feel a ſenſation, but his other 
hand which graſps the firſt, will feel 
nothing. Again, if the ſecond graſps 
the third, and touches the Cas of 


the firſt 5 5 his finger, as he did the 


ing are e of the firſt; ee 


third before, the en then will 
be i in the finger of the ſecond, touch- 


will be felt in the . oh hand which 1 


graſps the third. Hence it is mani- 
felt, that the particles of ether in mo- 
tion are contracted, or their diver- 
gency leſſened, by paſling through 
ſmall denſe ſolids, than through larg- 
er, where, by the elaſtic force of the 
particles, they ſpread to a greater diſ- 
tance from each other; and therefore 
{mall rods of iron are the moſt proper 
to take hold of, in trying the above 
experiment, And as the ether is ane 
to paß with the leaft reſiſtance through 
denſe bodies; every one who tries the 
experiment with the vial, ſhould take 
| hold of one end of a bar, or rod of 


iron, 


J 
4 


„„ 


iron, and put the other into the wa- 


ter, col to, and near the bottom of 


the glaſs immerged therein; for by 
this means, more of the reſiſting pa par- 


ticles of Sb are collected, and chars: 
ny pn wil be the ee, 


F. 
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